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(57)Abstract: 

PURPOSE: To give an excellent conductivity and heat conductivity to a ceramic base 
material with a thermal expansion coefficient base material close to that of alumina by a 
method wherein a metal, Cu, is contained in the ceramic base material, which consists mainly 
of a silicon carbide, at a specified rate. 

CONSTITUTION: A ceramic base material, which contains a silicon carbide as its main 
component is used for forming a ceramic lid for package and a metal, Cu, is contained in the 
ceramic base material at a rate of 20 to 40volume%. Or a ceramic base material, which 
consists mainly of an aluminum nitride, is used for forming the ceramic lid and a metal, Al, or 
a metal, Cu, is contained in the ceramic base material at a rate of 20 to 40volume%. Thereby, 
both of the conductivity and the heat conductivity of the ceramic base materials are 
enhanced. When the thermal expansion coefficient of the ceramic base materials is brought 
close to that of alumina, a high-airtightness ceramic lid can be formed. In the case where the 
metal Cu or the metal Al is less than 20volume%, a metallic circuit is not stably formed. As a 
result, the resistivity of the ceramic base materials can not be made low. On the other hand, 
when the metal Cu or the metal Al exceeds 40volume%, the thermal expansion coefficient is 
too large. As a result, the ceramic base materials become unsuitable for practical use due to 
the generation of a strai n or the like at the time of a temperature rise. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A ceramic lid for a package characterized by containing a metal Cu at a rate of 20 - 40 volume % in a 
ceramic base material which uses silicon carbide as a principal component. 

[Claim 2] A ceramic lid for a package characterized by containing a metal aluminum or a metal Cu at a rate of 20 - 40 
volume % in a ceramic base material which uses nitriding aluminum as a principal component. 
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Drawing selection [drawing 1 |g| 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ceramic lid for a package by which conductivity and thermal 
conductivity were raised more to details corresponding to improvement in the speed of actuation of I C to carry about 
the ceramic lid for a package. 
[0002] 

[Description of the Prior Art] In recent years, also in the signal used for electronic parts, RP-ization has been advancing 
every year with improvement in the speed of electronic equipment, or RF-izing of communication equipment. 
Therefore, also in the ceramic circuit board, an IC package, etc. which are used for communication equipment, a large- 
sized computer, etc., the product corresponding to this RF-izing is called for. 

[0003] Moreover, corresponding to such RF-izing, the continuation of IC and the package which can reduce generating 
of a noise effectively is called for. 

[0004] Generally many wirebonding methods are used for connection between IC (chip) and a package. The 
wirebonding method is the method of connecting between the bonding pad on a chip, and the terminal of external lead 
wire with the thin line of the diameter of 20-30 micrometer. The thermocompression bonding joined by metaled 
diffusion, without making this method carry out pressurization contact, and carrying out melting of the clarification 
side of both metals to it at the temperature below the metaled melting point, It tells aluminum line which connects 
vibration of an ultrasonic wave, and there is an ultrasonic-bonding method to which friction of a between [ aluminum 
pad on a chip and aluminum line ] removes the oxide film on the surface of aluminum, and both sides are joined. 
[0005] However, if it was in said wirebonding method, the reactance of a wire became high with RF-izing, and the 
technical problem that it was easy to generate a noise occurred. Then, connecting IC and a package by the flip chip 
method do not use a wire instead of the wirebonding method is performed. By the flip chip method, solder bumps, such 
as Pb-Sn, are formed with plating or vacuum deposition through the metal thin film of Cr and Cu on aluminum pad of a 
chip, phase correspondence is carried out with the metal-electrode pad which prepared this bump on the package, 
alignment is performed, a reflow of the solder is carried out by letting a heat treating furnace pass, and bonding is 
performed. 

[0006] By the way, drawing 1 is the typical decomposition perspective diagram having shown the conventional - 
package. 13 in drawing shows the conductor (metallization) and 12 really [ laminating ] shows the sintering ceramics. It 
is a product made from an alumina, and a package 10 the above mentioned metallization 13 and really [ laminating ] 
uses the sintering ceramics 12, attaches a leadframe 14 by silver solder material, and by using low-temperature wax 
material further, a lid 1 1 is really [ laminating ] attached in the sintering ceramics 12, and it closes it airtiehtlv 
[0007] * y ' 

[Problem(s) to be Solved by the Invention] Thus, when it carries IC in the constituted package 10, according to the 
wirebonding method, a ground can be taken through the diamond touch section (not shown) which is fixing IC, but 
since a solder bump is formed in said diamond touch section when adopting the flip chip method, it will be necessary to 
take a ground through a lid, 11. Furthermore, it is difficult to fully miss the heat of IC chip outside through a solder 
bump, and it is necessary to raise the thermal conductivity of the lid itself and to improve a thermolysis property. In the 
case of Fe alloys, such as covar for which the lid 1 1 is generally used as an electronic material, it was possible to have 
taken a ground, but the technical problem that thermal conductivity was low (for example, 20 W/m-K degree) occurred. 

[0008] On the other hand, also when the alumina which is generally the same material as a package material as a lid 
material of the IC package made from an alumina was used, it thought, but since the lid itself served as an insulating 
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material in this case, it is difficult to take a ground through this lid, and, moreover, the technical problem that thermal 
conductivity was low occurred. 

[0009] This invention is made in view of the above-mentioned technical problem, and the coefficient of thermal 
expansion aims at providing it of an alumina with near and the ceramic lid for a package which has the outstanding 
conductivity and thermal conductivity. 
[0010] 

[Means for Solving the Problem] A ceramic lid for a package which starts this invention in order to attain the above- 
mentioned purpose is characterized by containing Metal Cu at a rate of 20 - 40 volume % in a ceramic base material 
which uses silicon carbide as a principal component (1). 

[0011] Moreover, a ceramic lid for a package concerning this invention is characterized by containing Metal aluminum 
or Metal Cu at a rate of 20 - 40 volume % in a ceramic base material which uses nitriding aluminum as a principal 
component (2). 
[0012] 

[Function] According to the ceramic lid for a package of the above-mentioned configuration (1), Metal Cu is contained 
at a rate of 20 - 40 volume % in the ceramic base material which uses silicon carbide as a principal component, and 
conductive and thermally conductive both increase. Moreover, it becomes possible to become possible to bring a 
coefficient of thermal expansion close to it of an alumina, and to form an airtight high ceramic lid. 
[0013] In addition, when said metal is under 20 volume %, since stable formation of the metallic circuit is not carried 
out, resistivity cannot be made low. Moreover, sintering with the ceramics becomes difficult, and though it can sinter, 
since the rate of pore becomes high, opening pore is formed and airtightness is not maintained, it becomes unsuitable to 
practical use. On the other hand, since the coefficient of thermal expansion is too large when said metal exceeds 40 
volume %, it becomes unsuitable to practical use that a difference with the coefficient of thermal expansion of the 
package body made from an alumina is large, and produces distortion at the time of a temperature rise etc. 
[0014] Moreover, according to the ceramic lid for a package of the above-mentioned configuration (2), Metal 
aluminum or Metal Cu is contained at a rate of 20 - 40 volume % in the ceramic base material which uses nitriding 
aluminum as a principal component, and the same operation as the ceramic lid for a package of the above-mentioned 
(1) publication is acquired. 
[0015] 

[Working Example(s) and Comparative Example(s)] Hereafter, the example and the example of a comparison of the 
ceramic lid for a package concerning this invention are explained. 

[0016] First, the manufacture method of the ceramic lid for a package concerning an example and the example of a 
comparison is explained. 

[0017] After carrying out weighing capacity correctly so that silicon carbide and Metal Cu may serve as a rate shown in 
a table 1, adding sintering acid to this and mixing, organic system binders, such as polyvinyl alcohol, etc. are added, it 
mixes, a green compact is built, and ceramic metal complex is produced by calcinating at the temperature of 1700 
degrees C - about 1800 degrees C in the reducing atmosphere mainly concerned with nitrogen and hydrogen. The size 
of a request of this is processed and the ceramic lid for a package is formed. 

[0018] Moreover, weighing capacity is carried out correctly and the ceramic lid for a package is formed by the above- 
mentioned method and the same method so that it may become nitriding aluminum and the rate which showed Metal 
aluminum or Metal Cu in a table 1 similarly. 

[0019] In addition, if it was in this example, dry powder pressing was used as mentioned above, but if it is not limited 
to this at all and is in another example, you may fabricate using a doctor blade method. 

[0020] Thus, in order to investigate the resistivity (muomega and cm) of the formed ceramic lid for a package, in this 
example and the example of a comparison, the direct-current-resistance value of each sample was measured with the 
four probe method, and resistivity was computed from the sample configuration as (the resistivity = resistance x sample 
cross section / sample length). Moreover, the thermal conductivity (W/m-K) in a table. 1 is a value in the room 
temperature measured with the laser flash method, and the coefficient of thermal expansion (10-6/degree C) shows the 
average coefficient of thermal expansion from a room temperature to 400 degrees C. Although helium leak shows the 
airtightness of a ceramic lid, a table 1 shows the result of having investigated the existence of helium leak with helium 
leak circuit tester. 

[0021] It manufactured ten samples for measurement at a time for every example and example of a comparison, they 
measured each property about those samples, respectively, and computed the average. The result is shown in a table 1 
[0022] 
[A table 1] 
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[0023] In the ceramic lid for a package concerning examples 1-3, Metal Cu was contained at a rate of 20 - 40 volume % 
in the ceramic base material which uses silicon carbide as a principal component, resistivity (muomega and cm) was 
able to become 1 8-80micro ohm-cm and a very small value, and conductivity, was able to be raised so that clearly from 
a table 1. Moreover, the coefficient of thermal expansion was able to become 5 - 8xl0-6/degree C, and was able to be 
brought close to coefficient-of-thermal-expansion 7xl0-6/degree C of an alumina. Furthermore, leak of helium was not 
checked but was able to form the airtight high ceramic lid. 

[0024] In the ceramic lid for a package which, on the other hand, starts the examples 1-3 of a comparison, Metal Cu 
was contained at a rate of under 20 volume % in the ceramic base material which uses silicon carbide as a principal 
component, and a metallic circuit was not formed, but it became an insulating material. Moreover, even if sintering 
with the ceramics becomes difficult and it could sinter, the rate of pore became high, and opening pore was formed, and 
airtightness was not maintained but it became practical use with the unsuitable thing so that it might understand from 
leak of helium having been checked. If said metal exceeded 40 volume %, since a coefficient of thermal expansion 
would become more than 10xl0-6/degree C on the other hand, the difference with the coefficient of thermal expansion 
of an alumina became large, and the fault of distortion occurring at the time of a temperature rise arose, and it became 
practical use with the unsuitable thing. 

[0025] Moreover, in the ceramic lid for a package concerning examples 1-3, Metal aluminum or Metal Cu was 
contained at a rate of 20 - 40 volume % in the ceramic base material which uses nitriding aluminum as a principal 
component, resistivity (muomega and cm) was able to become 20-90micro ohm-cm and a very small value, and 
conductivity was able to be raised. Moreover, addition of each metal was also able to raise thermal conductivity. 
Moreover, the coefficient of thermal expansion was able to become 6 - 10xl0-6/degree C, and was able to be brought 
close to coefficient-of-thermal-expansion 7xl0-6/degree C of an alumina. Furthermore, leak of helium was not checked 
but was able to form the airtight high ceramic lid. 

[0026] On the other hand, in the ceramic lid for a package concerning the examples 4-8 of a comparison, Metal 
aluminum or Metal Cu was contained at a rate of under 20 volume % in the ceramic base material which uses nitriding 
aluminum as a principal component, and a metallic circuit was not formed, but it became an insulating material. 
Moreover, though sintering with the ceramics becomes difficult and it could sinter, the rate of pore became high, and 
opening pore was formed, and airtightness was not maintained but it became practical use with the unsuitable thing so 
that it might understand from leak of helium having been checked. On the other hand, since a coefficient of thermal 
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expansion would become more than 10xl0-6/degree C if said metal exceeds 40 volume %, the difference with the 
coefficient of thermal expansion of the package body made from an alumina became large, and the fault of distortion 
occurring at the time of a temperature rise arose, and it became practical use with the unsuitable thing. 
[0027] 

[Effect of the Invention] If it is in the ceramic lid for a package concerning this invention as explained in full detail 
above, since Metal Cu is contained at a rate of 20 - 40 volume % in the ceramic base material which uses silicon 
carbide as a principal component, conductive and thermally conductive both can be raised. Moreover, a coefficient of 
thermal expansion can be brought close to it of an alumina, and an airtight high ceramic lid can be offered further. 
[0028] Moreover, if it is in the ceramic lid for a package concerning this invention, since Metal aluminum or Metal Cu 
is contained at a rate of 20 - 40 volume % in the ceramic base material which uses nitriding aluminum as a principal 
component, the same effect as the ceramic lid for a package which starts above (1) can be acquired. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the typical decomposition perspective diagram having shown the package of the conventional 
example. 

[Description of Notations] 
1 1 Lid 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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